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REPORT ON RESULTS OF IONOSPHERIC SOUNDING THROUGHOUT
THE VOYAGE FROM JAPAN TO ANTARCTICA

Masami OSE*, Kazuo AIDA**, and Hironobu OKAMOTO*

Abstract

Schedule of ionospheric sounding The
routine ionospheric sounding was carried out
all the way by the ship-borne sounder on
board the ‘‘ Soya’’, and the h’f curves were
recorded on 35 mm film.

The sounding was started on November
11 th, 1956, at the southernmost part of Japan
and was continued until the ship came back
there on April 21st, 1957, with routine ob-
servations every 15 or 30 minutes.

In addition to the routine observation, rapid
sequence soundings were carried out for 24
hours around 20°N, equator, 20°S and 50°S
of the geographical latitude except 20°S and
50°S on the

records were taken on 16 mm film.

home way. In these cases

1. RouTINE OBSERVATION Table 1 shows
the schedule of the routine observation.

2. RapiD SEQUENCE SoOUNDING Table 2
shows the schedule of the rapid sequence
sounding and Fig. 1 shows an example of
this record.

Equipment and installations used for
observation 1. IoNospHERIC SOUNDER Fig.
2 shows the arrangement. of ionospheric
sounder in the observation room.

The appearance of the sounder is shown in
Fig. 3.

Parameters for the ionospheric

sounder are shown as follows.

a. Frequency range: 1-25 Mc/s. The follow-
ing five ranges are available by changing
the cams: 1-5 Mc/s, 1-10 Mc/s, 1-15 Mc/s,
1-20 Mc/s and 1-25 Mc/s.

b. Transmitting power: 10 kw (peak power).

c. Time neccessary for one sweep: 10 or 30
seconds.

d. Pulse width: continuously variable from
40 to 120 microseconds.

e . Pulse repetition frequency: 50 or 60 c/s
(frequency of the power supply).

f . Frequency scale: every 500 kc/s.
g . Height range: 50 to 1,000 km.
h. Height scale: every 50 km.

i. Receiver total gain: 140db.

j . Noise figure: about 9 at 5 Mc/s.

k. Differential time constant: 50 micro-

seconds.

1. Recording system: a 35 mm camera con-
taining 100 feet of film was used for 30
second observation. A 16 mm motion picture
camera containing 400 feet of film was used
for recording the promptly changing phe-
nomena with simultaneous observation of
10 seconds sweep.

m. Power input: 3 KVA, 200 volts Ac, single
phase.

2. ANTENNA
ment of anterna.

Fig. 4 shows the arrange-
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The transmitting antenna is type of M
The re-

ceiving antenna is of inverted L type, sus-

having 400 ohm surge resistance.

pended from the front main mast.
Results 1.

ANTARcTICA From about 50°S southwards,

JoNospHERIC CoONDITIONS IN

spread echoes, peculiar in the high latitudes,
began to be observed. One of the most out-
standing of them, Es of auroral type was fre-
quently observed, especially in the nighttime.
It has not always one to one correspondence
with the visible aurora, but it will be said that
aurora is visible anywhere in the sky, the
auroral type Es or spread echo is observed.
Interesting records, peculiar in high latitudes,
are shown in Fig. 5.

Tables 3 to 11 show the hourly values of
the various ionospheric characteristics iIn
February, 1957, reduced from the observations
at the regions close to the maximum auroral
zone.

An example of f-plot in this region is
attached in Fig. 6.

2. Latitupe DerPeNDENCE OF foF: The
latitude dependence of fo F: is represented in
Figs. 7 and 8,

spectively, taking the geomagnetic latitude

for noon and midnight re-

as the abscissa.

Here, the full line curve is for the outward
way and the chain line for the homeward.
These curves show the well known charac-
teristics, which have dips around the equator
and the maxima on both sides of it.

Strictly speaking, however, they include
regular and irregular variations and also
longitudinal effects with themselves. So, it
is not yet possible to find the true character-
istics, until the neccessary hourly values
throughout the world are made available.

3. New TyYPE ScCATTERING EcHOEs New
type scattering echoes were observed on
almost all the course both outgoing and
refurning. These scattering echoes were re-
cognized in the h’f curves in a region up to

about 150 km above the ground as shown in

(46) (iRt

Fig. 9.

It was found that this phenomenon had a
regular diurnal variation and was distinctly
different in the strength of the echoes accord-
ing to whether it was observed over the sea
or near the land.

Table 12 shows the time of appearance of
the scattering echoes. They are divided ten-
tatively into three classes A, B and C accord-
ing to the strength of echoes received: the
first class means the scattering echoes extend-
ing to more than 100 km, the second the
echoes ranging from 50 to 100 km, and the
third less than 50 km. At the same time,
suffixes 1, 2 and 3 to A, B and C show the
harmonic frequency ranges. In the table other
types of echoes, presumably coming from
lower layers than the above scattering echo
are included by using the notation L. and D.

From this table, it is evident that the
scattering predominates in the daytime,
weakens in the twilight, and becomes very
weak in the nighttime.

Fig. 10 shows the difference in type of the
scattering echoes : (a) corresponds to the echo
over the sea, (b) the one near the land, and
(c) the one on the ice field. It seems that
the echo on the ice field is due to reflection
from D layer. The strength of the echoes
are usually weaker near the land or on the
ice field than over the sea.

The scattering echoes observed near the
land (near Cape Town, South Africa) are
peculiar in their mode, as shown in Fig. 10
(b), 7. e. the echo appears on many frequencies
arranged in a frequency spectrum.

In conclusion, this echo seems to be caused
by some tropospheric conditions. But, it is
noted that there is no clear correlation be-
tween this phenomenon and the weather con-
ditions or the state of the sea surface.
Complete explanation of the phenomenon,
however, will not be reached without making
more careful and detailed aerological investi-

gation.
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Table 1. Routine' sounding practice.

\ - ] A b FHARS | .
moom Gmry | IOV ® W
Period ! T f T .
S g 4 Beginning at ; Ending at E Time -
1956  Nov. 9. 22:00 33°33'N : 32°34N . 00 minute
Nov. 11. 08 :00 137°02'E 135°04 E every hour
1956 Nov. 11. 09 : 00 30°18'N § 50°46'S 00, 30 minutes
1957 Jan. 3. 11:30 131°30'E 3 32°S55E every hour
1957  Jan. 3. 12:00 50°48'S ‘ 69°01"S 00, 15, 30, 45 minutes
Jan. 29. 07 :45 32°51'E E 39°08'E every hour
1957 Jan. 29. 08 :00 69°01’S ‘{ 31°10'N 00, 30 minutes
Apr. 21. 13:00 39°08'E [ 131°21'E every hour

1-2 EEEB pido L 5z, 4 E, JREK2 HO 24 iERESEIN G 22T H
R Ciioc. TEESh Tt — o 78T 30t 28 illg, SEA RO ME 2GR L sz
Wi TEmD7. WINT ¢ L 2D —La 5 1 IR 5.
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Table 2. Sequence sounding practice

® 5 o { I (G.M.T) B Ceogﬁrgaggifjf &long. | Georrlja&g%e:ﬁf%long

_ Dae | Time ) Bzﬁglﬂnnf%ga li&némigmat Bejgmnﬂgat gnémznat
1956 Nov. 14/15[j 01:30—00:00 | 21N | 82N ocTN 1 70N
Dec. 1/2 . 00:00—00: 00 LN xS AN | A
Dec. 9/10 04:00—06:o0 | NUTS ZEMS L agars s
1957 Jan. 2/3 10:00—13:00 | s 0328 i80S B S
o mowo | ©EE Y | s | s
Apr. 1810 02:00—02:00 | (STSN | 220N 0TOUN | 10750N

2. Eﬁ@' B)é Z&B{OIX m]

REMETBRIIND 7 (3 = - FER, TR A7 5 M &, BN ¢ L 22 B
BEHEFIGE & Th .

21 EERESBRE BINEEGORHE X LT, Mokt omrgse, HRENZE T 5 L
] 2.483m &Lr,@¢@WmeVéwﬁumL
g #t Shnp s,¢e1
2 e - ;u T I’ M*Jfﬁ& ig L, it &3 45° @{tﬁf
————%~|0.
7 FABAEHE L TEGTE e, RS
— . HEORBSIICI 2435 & 51,
= . e S
}\/ 3 ¢ FHBEFHEFTIT25 & 51z L.
=R
alr PR Z DGR, BHEH, TEW, TFE
™) S|, 0T, WD 4 EHh 7
T, ZTOEEXNIHE 2 XZ741Y T,
P — o
r . S, HSRIZEH L B OTALTH
~— ik 35 BT A AF— BN 3’&@1@1([ AL D EF 7 RE
Rear Cormidor Front
i, kD § .
W2 WEERNERRE ROBITHS.
Fig. 2. Arrangement of ionospheric sounder. a.  [EuEp: 1~25 M
1. EEAHHE Receiver 7. A Chair PR BN ¢/s
& Recorder 8. Y 73— Sofa (1~ 5Mec/s, 1 ~10Me/s, 1~15-
2. IXETE Transmitter 9. F# Closet v
3. z2 % &S Rapid 10.  HE7 o7 > Mec/s, 1~20M/s, 1~25 Mec/s).
Sequence Recorder Transmitting an-
4. BeF¥EiE Control Clock tenna SERE L Vi 2 0e 21T &
5. F#h Closet 1. ZE7 77+ ] ]
6. L Desk Receiving antenna DT, I DOUYTEED HILENET
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b. PEHH: 10 kw CGREED.

c. —NZEd L] 10 FPR0F 30 .

d. E- LA 40~120 ps (2 DI T HiFHI B bd H 2 LTSk D).

e. PAME SRR L Ek#: 50 c/s 07 60c/s (FEiEFERH).

f. WEEEHE: 500 ke/s 4.

. BNEHEE: 50~1, 000 km.

h. @EEEZ: 50 km 4.

T SZfEiadFlit: 140 db.

. MEEdEH: bMe/s T\ THY 9.

k. 15 5E%#: 50 us—see.

1. Fdékbvk: 3bmm 7 ¢ L 20z & B0 Lk 7 £ 7132100 feet D 7 1 oL 20 U
L7 30 MW VS. Z 16mm 7 ¢ L 202 & BNLESER 7 4 71k 400 feet D 7
1 LB RES LT 10 R |

37.5m -
&:);H\/‘%). l/\

-

m. FridsEsy: 3 KVA. 722 %,
W 200 VB2, >~

22 BREETTF ERET

V7 OB A RIS R SR, % ‘/} ' .S
¢

f N = N, — > 1’?,__ AR .

D5 HIEME T v 7 iRt 400 O ———
KAET v MET L7

(2) FE7 7>+ HMLE7 70

Q OMB7 74T, BET VT

T, fiREA DR o Lo 2 Fig. 4. Arrangement of antennas.
(1) 'Transmitting antenna: M type
T T Tanb. (2) Receiving antenna: Inverted L type
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Time of appearance of scattering echoes

SUB OO R AR 617ER 100 kin MALDLO), Scattering echoes elending te more than 100 km.
bl i 50km~.100kma {0). Scettering echoes ranging from 50 to 100km.
@ e S0km i Tato. Scettering achoes ranging less than 50 km.
DRrBnnsHLI—, Echo which seems o te refiection from D layer.
# AR, Particular type echo.
NG FBRBENK L&D, These mean the number of higher harmomics cf echoes.
LT —-— JELIHIISBL, BRE The time of the sunrise and the sunset
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6 1 B, 1T B T B IZA T A2l Al Ayt Azl Azl A>l A2t Azt Aa) Azl Asl Azl Azl Al Axi Aol — L Al Al A
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3 1 B | B8, | B B[ B T BT Bsl Bzl Bz Bal Bzl Bal Bzl Bal A | B, B B B! B ' 8 ' )
4 1 B. 1 B ! B | — { —T BT B B! B B.1 B . T B | . B | , |_B, ) |
5 L [ B: I B 1 — [ —T— [ B[ B B2 2| — | Ba2f B2| B2 z]B: ] 2 2] — 1 —1—1 B2
16 | B, ] B[ 8,1 B, | B2l Bz2] Bz| Az B2| Ba| Bzl B C1[ Gl Gl Gl Cil Gl Gl cilCilCil—
17 — | — 1} Cil Cil Cil — Cl cil cilh byl il Ci Col ¢l Cf Cil Cid Cil Cy C |
B G [of] o] Gl G Gl G Gy Ci Ci Cl G GGy Gl — 1 — 1 —1¢C D D
19 D1—1D D
20l clcl=Iplalalcralalalalc C = [ =1l=1—1=1=
21 e e C, ol c i Gl Gl G G| C.JC [—
2 | — [ C I CJCGlLC i CtC Cit C) Gl G Ct G C GGG ) GGG G C | G Cy
23 C 1 C + 1 D D D 0 D D D [3) ) D D ] D D
4 ~ D D 1D — 1 Dl —=—i—[~—=1D|DI[D
5D 1D D DO ibD'D'D'D'TD D I — g I - D | D
6 | D[ DI D[D]—=[— ‘*—_ F ! . — D | D = | =
|=rve|cc 11— | clralaoragicaratlalalicaiatral ol Tl
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60°S

A< B
Ice sea




10

KYAIESE - LK - AEETE

(54) (e & e

g 3 #k
Table 3
Feb., 1957.  fFs (G. M. T
S T e i e
Day 00 | 01| 02 03 04| 05 06 07 | 08 09| 10
N S |- |
1 43F S3FI63F| C | C | C | C |68 72 C | C
2 C C C C c | ¢ | Cc |6.8F 6.5F 6.8F 6.5
3 48B | 51B |5.9F |S.8F | B | 5.4B |59F |58F | 6.6 | 6.9 |6.6Z
4 4.3F |5.0F |4.7F 49F 48F | F | B |58F 57F | 6.3F |5.8F
5 5.6F |4.8F 4.7F | B oA . B A A B B | B
| | «'
| |
6 4.0S |42F | B B | B B | B |51F 52F| B  64F
7 6.2F 6.9F |7.8F | 82 | 83 | 7.9 | 7.9 |7.8F |7.5F 6.8F | C
8 5.4F | 5.0F |5.1F | 5.0F |5.2F 4.7F | S |[5.5F ‘6.0F 6.2F | 6.8F
9 FA|55F S3F| FS| BF| B | BF |5.9F |58F  6.3F | 6.6F
10 A | A |50F!|52F 59F 6.8F i6.8F 7.0F | 7.6 | 7.8 | 8.2
11 52F | F F | 6.2F |6.5F | 7.6F 8.3F |8.4F 8.5F 9.0F |9.1F
12 | F [6.0F [6.7F |7.0F B B, B 62F B 7.0F ;6.8F
13 | F F |6.0F | 6.5F |5.8F |5.3F | B B | B 5.3F [6.0F
14 | 4.7F | 4.9F | 5.0F | 5.7F | 7.0F | 7.3F §7.2F 7.6 A 7.2 | 7.1 L7
15 | 5.9F ;6.9F 8.4] !8.8] 8.6F | 8.8F ‘ 10.110.2 1103 10.4 101
o o A N I
o | | |
16 5.2F | 5.9F |6.4F 68F |7.2F 7.9F 8.4F | 8.6F ‘8.7F 8.9F | 9.2
17 F | F |61F 7.0F 8.0F 93F 94F 9.1F §0F 88F 8.GF
18 3.7F (3.9F |48F | F F| B | B F | 5.4F  5.3F |5.6F
19 B | B |50F|52F [6.5F 65F 70F| B | B . F  S59F
20 B |48F| B | B | B | FB| A | B B 60F 57F
| ]
21 !4.8F 43F | B B F |5.55| F |6.0B, B ] B B
22 (38F |[40F| A | F | F B B B B | 6.2B |6.1B
23 . B | B B! B |55B| B | B 678 7.1 |7.0F 7.3F
2% A F B B B B B B B! B B
25 38F | F B | B |54F 6.1F 72F |7.1F 6.9F 6.9F | 6.9
| | o
26 5.2F 5.3F | 5.4F | 5.6F | 7.0F 8.0F 8.6F |9.1F ' 10.9F 12.05 11.0F
27 3.3F | 3.9F |5.6F | 5.9F |6.1F |7.0F 8.4S | 8.4 |8.2F 85F 8.5F
28 3.5F | F | 48F |5.1F 7.2F |8.6F 8.7F |9.0F 8.9F 8.9F |9.0F
Mean value | 4.7 | 5.1 | 5.7 | 62 |66 | 7.0 80 | 73 75 75 | 7.4
Median value| 4.8 | 5.0 | 5.4 | 5.8 | 6.5 | 7.2 83 | 7.0 7.2 7.0 | 68
Count 18 ; 18 19 16 | 16 16 | 13 21 20 | 22 | 23
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Ionospheric Data ' Lat. 69°~68°S

Long. 39°~35°E

e B P PR S ,ALT;:_-—.-_,‘:;;_;_;::»‘»—_;q,;:__,-:_::—_—,_:,:;:;—::;,v_...;~_:;—_—_—:v,,ﬁ_ et e

; : | | I
o1 13 14| 1 ; 16 | 17 18] 19 20 I 0 2 o2
4 1 '
e et S Bt By S R B
i ! | | E \ f | i |
6.6 | 7.0F [ 6.6F | 6.3 {6.0F |6.1F  6.3F | 59 |52F |47F | C e o c
6.5 | 7.0 | 7.8 | 7.4F |6.8F | 6.5F | 5.4F  4.6N |5.5F | 4.8F 5.6F | 5.0F | 4.6S
6.6 | 6.3F | 6.3F | 6.2F | 6.2F l6.4F | 5.9F §45F |49F | F | A |43F | F
6.2F | 6.5 [64F | B | B | 3.7 40F, A | A A A 39 F
5.8F | 6.2F ' B B |3.4F| W [43F |38F 37F| B | B  41F | 4.0F
! i s | ’
L | ]
6.5F | B |6.8F |6.0F | 5.0F | 5.5F | 5.8F | 5.2F | 4.5F | 4.3F ' 4.3F | 5.0F | 5.5F
C |6.3F 6.7F  6.6F | 6.8F | 7.0F | 6.6F | 5.9S [ 3.6Z | 3.9F l40F| F | s
6.4F | 7.1F 6.9 B |6.4F | 6.2F | 6.0F 5.4F |4.8F | 4.2F | 42F 39F  FS
7.0F  6.9S [ 6.8V | 6.7 |6.6V |6.2F | 57 555 44V |4.6F [42F | A | 46F
8.4 | 83 8.1V 7.2V | 7.0 |6.7F | 6.4F | 5.8F | 5.7F | 5.5F | 5.5F 5.2F S.0FV
| | | | |
8.9F |8.5F 82 |7.7F |[7.5F B | B |S3F 4.7F | 47F A F | 4.0
6.5F | 6.5F | 6.7F | 6.6F | 6.4F | 6.3F | 6.0F | 5.3F | 5.0F | 4.3F | 4.SF | 4.4F | F
6.6F | 6.8F | S ]5.31: S.5F | 5.7 | 5.4 | F F A | 3.7F | 4.5F | 4.5F
7.0 | 6.7 1675 B l62F ]| 57 | 538 iS.SF 5.6F | 5.7F | 5.2F | 5.0F | 5.3F
102 | 9.2 |8.8F [8.5F 8.5F “6.2F 6.1F | 6.5F 4.9F | 4.5F [4.5F | A |4.8F
! | \
| o |
9.0 |8.6F | 8.2 |7.7F | 7.5F 7.0F | F A |4.1F | 4.4F |3.8F | 3.9F | 4.1F
8.8 | 8.2 80 | 81 |73F| 68| S |35F| F | A | A | A | A
6.5F | 6.4F | 6.5F | 6.8F | 6.9F | 5.7F | 5.5F | 4.0F A A A A A
B |6.5B!6.5F | 6.3F (6.5F | 5.9F [4.82 | A F B |3.4F | AF !3.3F‘
6.3F |6.7F | 6.55 | 6.8F | 6.4F |6.0F | 5.7F 4.3F | 3.3F | 3.2F |I 29F | A | 34F
R | I
6.0F | 6.4F |6.1F {5.9F | 5.5F 45F| A 3.8F| F A Al A A
B 62B| B [5S5B|54B, B | B | B B B B B, B
7.0F | 7.0 | 7.0 | 66 63 [6.0F| B B | B | B\ F | F A
B | 6.0F 5.5F|5.0F | 52F ‘ 5.2F 4.6F |3.7F [3.2F | B A | 3.4F ‘ 3.2F
6.5F | 6.5F |6.2F | 6.3F ' 6.6F | 6.9F { 6.6F | 6.8F | 6.5F|6.3F | 5.8F | 5.2F | 5.1F
| J |
10.8F| 10.0F | 9.5F | 8.7F ' 8.2F | 7.9F | 7.6F | 7.0F | 6.6F| 6.0F \ 5.5F | 5.0F | 3.5F
9.0F | 8.9F | 8.1F | 7.7F | 7.6 | 7.6 |7.2F |6.5F [5.7F | 5.1F | F F | F
9.0F | 8.6F | 8.0F | 7.8F 1‘ 7.5F | 7.0F \\ 6.6F | 6.5F | 6.0F | 6.1F | 5.5F | 4.2F | 4.1F
H i | +
-iw—-~ B Y e R e e B e E*—"E
74 7.2 | 72 1 68 | 6.5 | 6.2 | 58 | 53 | 49 | 48 | 45 | 45 | 4.3
6.6}6.8»6.8%6.6‘{65 6.2 | 5.8 | 5.4 | 49 47 | 4.4 | 4.4 | 42
24 | 27 25 1 24 1 2 | 25 2 2| 2 ' 17 } 16 | 15 16
! ‘ | }
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Table 4.
Feb., 1957.  foF, (G. M. T.)
Day 00 01 02 03 04 05 08 09 5 10
| .
1 L C c c | 4.8 A c ' c |
2 C C C C C C C 5.0 5.1 5.0 | 5.1
3 L L L | 3.7 B L | 48 | 47 | 5.0 L | 53
4 3.7F |3.8F | 3.8F |4.2F | B | 4.8B |4.9F 498! 5.0
5 L [34F [ A B | A | B A A | 4.4 B B
6 3.7F | B B B |47B | 4.7 | 4.6 B | 5.0
7 L L | 45|47 | 49 | 49 | 50 52 51 C
8 | B | 43| S B B | 5.0 5.1L |
9 FS | B B | B |4.7F 4.8 1 5.0 | 5.0
10 3.5F |3.8F 4.0F | 47 | 4.5 | 4.9 L |5.5L 5.2L
.
i |
|
11 5.0F | 4.9F | 5.0F { 49F {5.1F | 5.3F | 5.5F
12 L |40F | B B B B B 5.0F | 5.0
13 L B B B, B B |48F | B
14 ' L | 3.9F 41F |47F | 46 478 | 48 | 49 5.1
15 L L | L |47L 5.0L 52 | 51 52| B
| o
16 4.2 A |48F |48F | 48 | 5.0 | 5.2 5.2L
17 L |45F | 46 | 47 . 49 | 50 | 5.0 L
18 j B B B | 47 B | 4.9
19 37F |[43F | 45 | 44 | B B |51B 47F
20 B | B |44F B | 47 | 50 | 438
|
21 F B B B ; B B B
22 : : 3.6 B |42F B | B B B
23 ! B | B | B B
24 | ‘ | B B B E B | 42 B
25 | 41F | 43 44 45 45 48
1 | , | |
26 | B |40F 45F/ L | L | L L | L |
27 B | 38 | 43 | 45 50L|50L  50L 49L |
28 ‘ L- L L L L L L !
J i |
Mean value 3.6 | 36 | 40 | 42 | 46 | 46 | 48 | 49 | 50 | 50 |
‘Median value 3.6 | 3.6 | 3.8 | 40 | 46 | 46 | 48 | 50 | 5.0 | 5.0 i
Count 2 i 2 8 10 13 i 4 | 15 16 | 18 16 |




No. 2. 1958) (57) OB #® & 13
EHEE BN &R R
Ionospheric Data Lat. 69°~68°N
Long. 39°~35°E
11 12 ; 13 | 14 15 16 17 18 | 19 | 20 21 22 23
R 7! B R e —— - S ___.?._-_ - —
‘ |
5.1 5.3 5.4 L [ L L | 3.4 C C C
5.1 50 | 5.1, L L B L B |
52 051 50, L | L | L |
51 | 4.7 | 4.6 B B B B A A A A
4.4 | 4.7F B | 4.1F |4.1F | 4.5F B B |
i i
4.8 B L L L
C | 5.0L L L L
5.3F | 4.9F L B L L
5.1F B |5.0L L L |
5.1 L L L | L |
|
|
53L | 5.4L | L
5.1F | 5.0F | 4.9L L L L
B |43F | S |42F]| L l
4.9 |5.0L L B L
5.5 | 54L | L L L l
I
|
L L L L |
L L L L
SOF | 49 | 4.6 |4.5L L
B B | 4.6L L B
4.7F | 4.7 S L
4.8F | 4.9F | 4.7L | 4.5L L
B B B B B | B B B B B B B B
i
4.9B B B B B B B | B |
B B  4.7F | 4.3F ; ‘
4.9 L L I |
L L
L
L | L
_! S I _ R S
50 | 5.0 | 48 | 43 | 41 45 ?
51 1 5.0 48 | 43 | 4.1 | 4.5 |
18 | 15 10 5 1 1 1
I R |
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Table 5.

fE

Feb., 1957.

(G. M. T.)
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No. 2. 1958 (59) wmOm OB oW & 15
w B R %R
Ionospheric Data Lat. 69°~68°S
Long. 39°~35°E
11 12 13 4 | 15 16 17 B “ 19 20 ¢ 21 22 23
1 | H
I | ! o : B
‘ | i ! ;
R R = 3.3 3.1 | 3.0 R 25 . R 2.5 133 | C C C
B B 33 30 31F| B 26 3.2 R | 3.1 | 34 35 3.7S
3.5 | 3.3 | 33 | 3.1 | 2.8 | 2.7 | 25 B B B B [40F| B
3.5 | 3.0 B B B B B B B | B B B B
B |33 B |34 32| B R B 1 29F | B B B | 2.4
| |
| ;
! | b |
3.2 B B | 2.5 | 2.6 | 2.5 B | B | 20 | 24 | 23| 25! 25
C | 33 |32 | 31129 | 25| 21 1228 | 2.3 |3.0F 3.2F 3.2F S
|
3.3 | 3.1 B B | 3.0 B B | 2.0 B [2.5F 1.9 | 1.8 | 26
330 B | 3.2 B B B | 22|20 | 28 28 3.1 A | 23
3.3 3.3 | 3.3 B | 2.9 B | 23 | 1.9 B E . E 23F
| | |
| i
3.3 | .3.2 | 3.2 A A B B | 3.5F | 3.0F  2.9F ' 3.6
3.4F | 3.3 B B B | 3.0 B B | 3.7 1
B | 33 B B R | 25 28 [28F| R A |
R 32 30| B | 26 B B B B B B B
B B B | 32 B B | 2.4 B R
i
!
| <
3.3 0 3.3 | 3.0 | 2.8 | 2.7 | 2.2 A A A | 28 | 23 25
3.3 1 3.1 S B ' 2.3 | 2.0 S | 2.5 A A A A A
3.3 3.2 2.8 3.0 | B R R | 2.0 A A A A A
} H
B B B B | B B A 25 A B . A A
33 B B B B B B R B | 1.8 1.8 A | 2.2
1 !
B | B B | 2.8 | 2.7 B R R | 2.8 A | A A A
B! B! B B B B B B B B | 3.4 B B
B, B B B B B B B B |3.8F |
B' B B B | 3.1 R B B B A A R |
31 |32 30! B | B B B ; B B B B B
| . ; |
] : ; :
R | 3.0 ' 3.3 B ;| B B B B B B . B
30, A (30! B, B| B | B | B B| B, B| B | B
33F 3.3F 31 {28 | R | 2.0 B B B B B B
. | | | | |
1l | ‘ ! i i |
3.3 ; 3.2 1 31 3.0 | 2.8 | 2.4 | 2.4, 25 | 2.8 f 29 | 28 | 2.8 2.6
3.3 1 3.2 | 3.2 ‘ 30 | 29 | 25 25 | 2.4 0 28 | 29 | 32| 25 2.4
15 16 | 14 n 8 8 . 10 8 | 11 | 10 7 6
_ ! |
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Table 6.
Feb., 1957.  foEs (G. M. T.)
I 1 T i T N
Day 0 o 02 | 03 | 04 | 05 06 | 07 08 | 09 | 10
) | IR
1 G G| G| ¢! c C C 5.51\/156.31\/15l C C
2 c | cC C c, Cc | c C G 110.0Y G B
3 49 51, G| G 68 |52 G| G 84y | 38| G
4 4.2F G |6.0F | 3.0 ' 3.2F |3.9F 5.8F B ';14.1M§ G G
5 6.7F ' G 64F| G 9.0Y| B 39 48 43F B B
| ‘
6 3.9FM G G B [34M 47M |48M| G | B B B
7 G G 28 32 34 34 46M 34 B G | C
8 3.8F i4 3F  4.0F | 4.3F ‘ 3.8 |4.4F |55 38F | B B G
9 6.0F j5.6M 3.5 33 | B B G G G 3.5 3.5
10 6.4F | 5.5F | 4.1F | 4.2 | 4.0 L G G G | 36 3.9 82M
o | | |
11 29F . B B B 5.5F |4IM G 41| G |33 G
12 5.2F | B G 33F B B B G | B G B
13 3.7F | 5.2M | 4.0M | 4.8M B 4.0 B B B G B
14 3.7F 11.4F | G | 3.2 G G | 3.6 B | 3.3 | 3.4 G
15 B B S G G |l 64 B B G G B
16 2.8 127M | G G 53 |37F | G G B B G
17 4.1M | 3.9F | 5.4F | 6.4 B | 3.7 G | 3.4 | 36 | 43 G
18 3.9M | 4.2F | 4.0F | 3.8 [5.0F | 3.7 | 50 | 4.4 G B B
19 B B |3.2M 4.0MF 4.1 | 3.9 |3.7F | B B B B
20 39M| 3.6M B B B | 42M |6.5M| B B } G G
|
i I | | | 4
21 43 | B 5.2M> B B | 49 | 5.0 I ‘ B B B
2 2.0M ' 3.4 . 46 |32F B B G B Bl B B
BB 6aM B B B | B s B B : B | B
24 .6.8F - 3.5M B B | B B B B ‘ B ‘ B B
25 5.0M | 3.7M ' B 5.3Y [3.9M | 3.7 B B | B G . G
. ]
26 B . B B |3.7F 16.0D| B B ‘ 33 3.7 | 36 3.5
27 2.8F [ 47M |5.8M | B B B B B G & 3.6
28 B 3M B G G G | G | 31 34|35 35
_________________ JSNR N S S S A W N —
Mean value | 4.3 4.8 42 | 3.9 5.6 | 42| 48 | 4.0 | 5.0 | 3.6 44
Median value; 4.0 | 3.7 4.0 | 3.3 | 4.0 | 3.9 l 36 | 32 36 | G G|
Count 2 | 2 ! 19 19 | 16 ‘ 18 | 18 18 1 14 | 17 . 14 |
i ! | | 1 i
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wOHEE B W OE R
Ionospheric Data Lat. 69°~68°S
Long. 39°~35°E

11 i 13 413 | 16 E 17 | 18 19 | 20 | 21| 22| 23
o |
46M 37M | G |S0M| G | G |33 33 G| G Cc | c | cC
B | B | G G |5.0M 5.7M | G | G |49 |42, ¢ ls1 | ¢
G G } G G G G G | 5.0M|4.4M 6.7F |6.7F | 5.3F |US.5F
G| G ! B B B |5.4F . F | 3.8 |5.4Y |10.4 |5.8F |4.7F |5.6F
B i G ' B G G l43M|42M|3.7F |71F | B 4.1M  3.8M | 4.8M
. |
34 . B | B |34M| G G B | B | 22 G | 3.5M | 3.2F |3.2M
cC! G G |3.5M|5.7M 4.8M |5.7M | G G |3.8F | 4.0F 4.6F |4.2M
G| G B B | 3.4 B B | G B |34F| G [3.6M| 4M
G| B| G B B B | 24 | G |3.8F |3.5F S5.0F |3.9F |3.8F
37l G 3.5 3.3 B 4.5M1 G |3mM| G G | 3.7F | 3.5F
i !
| | |
G| G |33 56M|35M B B 5.0FM 4.2 |3.8F |5.8F 3.7F | B
361 G | B | B B |32 B B G |2.5F |2.3F | 2.3 |3.3F
B G . B | 34| G| G !4.9FM 5.1F |6.5FM| 3.5F | 3.2F | 4.5F
3.5M 3.7M |3.7M| B | 3.3 B B B B B B [34M| B
B . B B| G B |3.7F | G B G | 2.4 |4.8F | 4.4F |4.0F
'-. ? \l |
G G G 52M | 2.8 |3.5F |3.7F | 4.0F | 3.3 G G |3.1F
G |37, s | B G G S G |3.1F |3.8F | 6.9F | 8.3F | 6.4F
3.5 G } G |57Y | B |3.6M|3.4F | 2.1 |4.1F [8.0F |8.3F 4.1F 4.1IM
B B B B B B | 3.3F 6.4FM6.6FM 5.0M 4.4FM6.8FM 3.5F
6.0Y B B | B B B B [22M| B | 3.7 33M| 54 | 3.3
B B B G | 33 | 3.0 53M|3.2S | 4.1 6.6FM6.5FM| 3.5F 6.7FM
B B B B B B B B B B |16.0 B B
B B B B B B B B B | 53 5.5F [4.1M |5.1F
B B | 39 |3.3F |51M |3.8M | B B B | 2.8 |4.2F [3.0F | 2.6
G G G | B B B B B B B B |3.4M
|
3.6 1 3.7 G B B B B B B B B B | 2.0
3.7 45M| G B B B B B B B B B
3.7 G | 37 |35 | G G B B B B B B '3.6M
—_— 3 R T
3.9 0 3.8 | 3.6 | 42 | 41 | 4.0 | 3.9 3.9 | 46 | 4.7 | 4.9 | 4.2 ’ 4.2
3.4 G G | 33 |33 | 31 |33 |32 |40 | 384238 3.8
181 18| 15 | 13 6 | 16 | 13 | 17 | 18 | 21 | 22| 22| 23
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H

|

Table 7.
Feb., 1957.  fmin (G. M. T.)
| | | | | | :
Day 00 | 01 . 02| 03 04| 05 06 | 07 | 08 09 | 10
———— 4__;,,_ S DO SO - __:,__ = e
1 31 027 125 C C c. ¢ 25 25 C  C
2 - C c | c C C C c 22122 22 B
3 2.8 | 27 25 0 2.7 0 43 | 24 28 | 3.0 | 25| 25 2.7
4 1.8 | 19 | 2.1 | 1.9 | 2.2 | 22 ! 26 | 3.1 | 32 3.0 2.4
5 15 | 1.5 20 29 32 B | 3129 | 32 B B
!‘ J
6 24|25 29| B |29 |26 29|30 40 B 38
7 19 | 1.8 | 2.5 1.9 | 27 | 2.8 | 28 | 3.0 | 3.5 3.0  C
8 23 [ 23 119 | 25 | 30| 27 | 28 | 30| 54 | 40 | 2.9
9 " 23 | 2329 3.0 [ 5.1 3.0 31| 26 | 25 27| 2.7
10 027 | 25 | 2.0 | 20 | 24 | 25 | 25 | 25 | 26 | 2.6 2.7
11 16 | 31| 27 | 43 | 26 29 | 25 | 27 | 25 25 27
2 23|28 20 20| B | B | B 33| B 30 36
13 21 |20 | 25| 1.8 47 29| B B B | 3.0 5.0
14 1.9 | 1.9 | 1.9 0 1.7 | 1.8 ] 1.9 | 2.1 | 3.4 | 2.6 | 2.4 | 2.8
15 1.8 | 2.0 | 2.6 | 2.3 | 21 | 2.5 | 23 | 3.8 | 2.9 | 29 | 6.0
16 1.8 | 20 19 | 27 | 25 | 27 | 29 | 25 | 41 | 36 3.0
17 2.8 | 3.0 29 | 25 | 25 | 1.9 | 1.9 | 20 | 2.8 2.9 : 27
18 2.8 | 20 | 1.8 | 3.2 | 3.0 | 3.2 | 28 | 29 | 3.1 | 50 49
19 : B B 1.7 | 20 | 25 | 2.8 22 | B B 44 3.5
20 2.8 | 23 | B B B | 29 | 32| B |37 |29 32
[ \ | |
20 . 3.0 [27 |30 B |37 29|27 33| B B B
22 16 | 22 |30 | 27|30 B | 32 B B | 57 5.1
23 . B | 3.2 B B | 5.0 B B | 50 | 50 | 50 @ 5.9
24 . 3.2 | 29 B | B B B B | B B 3.4 ¢ B
25 1.8 | 191 B [ 33 28 26|30 32 36| 30 3.1
| | o |
26 17 |19 22|29 20 | 28 | 3.0 | 3.0 | 30 | 3.0 | 2.9
27 16 | E | 35| 46 | 33 | 29 | 32 3.1 | 36 3.0 29
28 CE | 15 | 18| 1.5 | 17 | 22 26 23 25 28 29
0 N L
Mean value;l 2.2 2.3 2.4 2.6 3.0 2.6 2.7 | 3.0 3.2 3 3.3 ' 3.5
Median valueli 2.2 2.2 2.5 2.5 2.8 2.7 | 2.8 : 3.0 3.0 3.0 | 3.0
Count ~ 24 26 23 21 23 21 22 : 23 | 2 2% 2
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Ionospheric Data
e S— e
1 12 13 | 1 15, 16 |" 17 | 18 | 19 | 20
SR H S N " f
‘ ‘ -]
| | : |
3.4 | 3.2 29 28 |27 1 28 23 17|18 1.7
B | 3.8 | 27 25|22 | 33|18 3.0 1.7 | 16
28 | 2.6 | 25 1 25 1.8 | 1.8 | 1.9 | 2.5 | 1.8 | 1.8
25023 38 | B | B | 22| 28| 18| 27 32
3.7 | 2.8 B 3.1 2.0 | 2.5 | 2.3 2.3 1.9 | B
|
3.0 B | 29 | 1.8 | 22 | 1.9 | 3.1 ; 29 E | 1.5
c | 2.8 | 22|30 27 24| 19 20 19 | 15
2.9 | 2.9 | 3.4 B |29 30 2517 19 17
3.0 | 5.1 | 30 |32 (30 32120 15 19! 1.5
2.8 | 2.8 | 2.8 [ 3.0 | 27 44 18 | 1.8 | 17 E
25 27 |22 | 1.8 1.7 | B |30 22 18] 1.9
! ;
29 | 3.0 | 33 | 29 | 3.0 | 2.7 | 47 | 29 | 33 | 1.7
| 1
48 129 3.5 |32 18 | 1.8 | 24 | 18 1.5 19
2.7 1 2.4 1.9 B | 24 | 27 |29 30 23|16
3.5 | 3.5 | 3.3 | 2.5 | 2.9 7 | 1.7 [ 25 19 1.8
i
|
27 26 | 23 | 22 | 1.8 | 1.8 E | 21| 1.8 16
2.6 2.6 | 4 3.0 | 1.8 | 1.8 s 1.7 . E | 1.7
3.2 | 29 ¢ 2. 22 [ 29 | 25§ 1.9 ;. 1.7 | 3.0 | 1.9
B | 52 (33 30|45 | 2516 1.8 E | 3.0
31033 40 | 36 129 30|27 17 21 17
|
33 133 [ 32 | 23|25 | 24 19,18 16 | 16
B 5.0 B 4.8 | 4.8 B B B B B
|
49 | 50 | 49 | 48 | 4.8 | 3.9 B B | B | 30
B 46 | 3.2 | 29 | 27 21} 25 21 1.8 | 19
30 | 29 129 3.0 | 26 23|20 27 15 E
!
: |
29 | 25 | 22 0 | 2.8 | 24 | 21 | 17 E E
2.9 | 2. 2.5 0 | 2.7 | 26 | 2.0 ’ 2.4 E 1.5
28 | 25 25 20|17 | 17| 175 E | 15 | E
| i | |
v |. | S
3.1 | 3.2 3.0 | 2.9 | 2.7 | 2.6 | 2.3 2.1 | 2.0 | 1.9
29 29 29 30 | 27 25 20! 19! 18 17
23 | 27 27 0 25 | 27 | 26 25 ' 26 | 26 | 26
? i

Lat.

19
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_ e
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Table 8.
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Tonospheric Data Lat. 69°~68°S
Long. 39°~35°E
| o T o
1m 127 13 14 | 15 5 16 | 17 18 19 20 21 2 | 23
340B 250 240 240 | 240 | 260 270+ 260 340 | 360 ; C cC | cC
290B © 210 | 240 . 230 | 240 (270B 270 - 400B = 370 | 400 = 330 |450F |410S
230 | 230 © 230 230 | 250 ' 250 | 270 S00A 360 | F | A |3500B | 330
230 | 250 | 250 B B B 460 | A A | A A 40 42
: ! : ! } i i
250 ' 240 | B 250 | 260 i 280 B | B 410 . B ;. B | 500 | 300
260 B | 260 ' 250 | 270 | 300 | 300 . 290 | 310 | 340 = 330 | 360 | 360
1 ! : ! » ‘ 1
C 230 | 230 © 240 | 240 | 270 270 | 280 | 380 400 | 370 | 450 S
240 | 230 | 250 B | 230 260 260 | 280 ' 300 | 360 | 300 | 370 | 370
240 . B | 250 250 | 260 | 260 | 270 . 320 , 400 | 380 350 | A | 370
230 ¢ 220 | 220 ' 240 | 240 | 290 | 260 ! 260 | 280 ‘ 280 300 | 370 \ 350
I
f | !
230 0 240 | 230 . 310 | 240 . B B | 360 | 340 = 330 A 4350F | 460
240+ 230 | 250 ¢ 240 | 260 260 | 310 ‘ 270 ' 3% | 330 | 330 | 350 | 450
B | 250 | 290 | 280 | 270 & 280 | 290 | 350 F A | 500 @ 440 | 400
240 . 250 | 250 B | 250 | 270 | 280 | 290 | 280 | 280 D310 200 | 270
250 240 | 250 | 250 | 260 [ 280 \1 270 | 290 | 350 | 370 © 410 A | 460
: i | |
-
240 0 230 | 240 | 230 | 250 270 | 450 . A 400 | 340 | 300 | 320 | 380
240 | 240 0 300 © 250 | 260 | 260 | S | 400 F Al A A A
240 240 | 250 1 260 | 270 = 280 290 | 310 A A A A B
B ' B | 250 260 B | 280 | 390 | A . F B | 480F | AF | 550
240 250 | 250 250 | 260 | 290 | 270 | 300 . 400 | 450 | 400 = A | 400
: ! ' ! ,
240 240 250 © 260 | 270 | 310 | 450A & 400 | 430 . A A A A
B B B B B B B B B | B B B | B
B B B B B B B B, B B F | 480 | A
B B | 20 ; 280 | 300 : 300 | 35 | 320 : 350 @ B A 400 | 400
250 250 | 240 1 240 | 250 | 260 | 260 | 270 | 250 | 260 . 260 . 280 . 320
! | |
i | i
230 | 230 | 230 © 240 | 240 | 240 \ 240 | 240 | 240 | 240 270 | 250 . 390
20 | 240 . 23 240 | 250 | 250 | 240 | 240 250 | 270 F | 300 ' 300
230 0 240 | 240 250 [.250 | 240 | 240 | 240 © 240 | 240 | 250 | 310 | 370
i i .‘ |
250 | 240 ’ 250 | 250 | 250 270 | 300 | 310 | 340 | 330 | 340 | 400 390
240 240 250 | 250 | 250 | 270 | 270 | 290 £ 350 | 340 | 330 | 370 . 380
2 2 2 23 24 | 24 | 23 2 | 21 17 6 19 | 21
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4 9 #
Table 9.
Feb., 1957. h'F: (G. M. T)
Day | o1 | 02| 03 04 | 05 | 06 | 07 | 08 | 09 | 10
T ]
1 40 | C | C C C | 520 | 480 | C C
2 C C C c | C C C | 480 | 500 | 490 | 550
3 440 | 500 | B | 700 | 580 | 560 | 510 | 480 | 510
4 ! 610 | 580 | 600 F B | 550 | 620 | 500 | 610
5 440 | 430 F B ‘i A | B A | A B ! B B
| | l
v | ! | ‘ 1
6 650 B B | B B B 700 | 680 | B | 460
7 | 410 | 400 | 420 | 400 | 430 | 420 | 450 | 440 480 C
8 570F | F S | 580 | 58 | 510 | 460
9 \ FS| BF | BF | BF | 50 | 550 | 510 | 480
10 580 | 480 | 570 | 510 | 460 | 430 | 430 | 480 440
11 ’ | 420 | 450 | 430 | 450 | 440 | 420 | 410
12 420 (40F B | B B | S0F . B | 450 | 460
13 440 500 | 670 | B B | B 640 |G6O0OF
14 460F | S10F | 470 | 470 460 = 450 | 450 | 510 = 480
15 | 350 | 370 | 410 | 400 | 390 390 | 400 = 440 | 420
! j % ‘ " ‘ s
| | a
16 ! 430 | 440 | 450 450 | 420 440 400 | 390
17 | 470 | 430 | 400 | 400 = 410 | 390 400 | 390
18 | B B | F 60 700 L 600
19 470F | 470F | 520 = 500 = B B B | 490
20 | B B A B | B . 660 | 550
21 | § F S | F | s0 | B B B
22 F | B| B | B B! B B
23 ' B | | S | 460 | 470 | 450
24 B B B B B B B .
25 | | 560 | 430 | 450 .‘ 480 | 450 = 450
' ; | |
26 | 460 | 430 | 430 390 410 1 320 | 330 | 290
27 : 500 | 460 | 470 | 410 | 410 | 420 | 410 | 400
28 | | | 390 | 360 | 370 = 350 | 370 | 370 | 370
Mean value | 440 | 490 | 460 | 460 | 470 | 490 | 440 480 1\ 480 ‘ 480 | 470
Median value! 440 | 430 | 440 | 470 = 450 | 460 | 430 | 450 | 460 = 480 | 460
Count | 1 3 8 | 13 14 | 14 13 20 20 | 21| 22
! I : i ; ‘ ! : !
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Ionospheric Data Lat. 69°~68°S
Long. 39°~35°E
1 12 13 14 15 | 16 17 18 19 | 20 21 ‘ 22 23
S JUNN e | .
540 420 | 530 | 400 | 400 | 450 3 | C | C C
590 470 450 | 390 | 370 | 380
470 ¢ 490 | 450 | 420 | 370 | 370
520 | 550 | 580 B B | 400 | 550 A A A A
600 | 590 B B | 760 | W | 400 | 470 |
450 B | 380 | 340 | 310
C | 460 . 390 | 370 | 320
540 | 430 450 B | 320 | 320 |
450 | 440 | 420 | 400 | 350 ?
370 | 400 370 | 370 | 290
390 | 400 ¢ 390 |
470 | 480 | 450 | 380 | 340 ! 300 ! g
570 . 530 S | 650 | 410
410 | 450 - 370 B | 290 ;
360 | 410 ; 410 | 350 | 350 | ;
370 : 410 i 390 | 360 i ;
390 | 400 @ 390 | 400 |
460 | 480 | 470 | 440 | 340 §
B . 440 . 440 | 400 | 360
520 . 440 | 450 | 350
530 | 420 450 : 500 | 460 |
B 40B. B | B B | B B B B B B | B B
460 . 420 390 | 390 | 390 | 310 B B |
B 550 |520F | S80F § |
450 | 410 | 400 ‘ !
300 | 270 | |
350 | !
350 . 320
450 © 440 | 430 | 420 | 380 | 360 | 440 | 470 390
460 | 440 | 430 | 400 | 350 | 340 | 400 | 470 390 ,
24 26 | 22 | 18 | 17 6 3 1 1
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% 10 %

Count | 11 10

Table 10.
Feb., 1957. h'E (G. T. M.)
Day 00 o1 02 03| 0+, 05 05 07 08 09 10 |
i | _ | | . | E ‘ —-
1 140 120 | 130 | C C C c 10 120 ¢ c |
2 c . cC C c, ¢l ¢! ¢ 10 10 100 B |
3 150 | R | 130 120 B, 120 120 | 120 | 120 & 110 = 120 |
4 130 | 130 | 130 | 120 | 120 | 110 | 120 | 120 | 130 130 | 110
5 | 120 | 110 | 120 | 130 B B B B | 130 B B
j
6 120 | 130 | 120 | B B B | 130 | 130 B B B
7 130 | 130 | 150 | 110 | 130  140B | 130 | 120 B 120 & C
8 130 | 120 | 130 | 130 | 100 | 130 | 110 | 120 | B B | 120
9 B | 110 | 150 | 130 = B | 120 i 110 | 110 | 110 | 120 | 110
10 A A | 130 | 130 140 | 130 | 120 | 120 | 120 | 110 | 120
11 130 . B B B A | 130 | 120 | 120 | 120 | 110 | 120
12 B | 130 | 120 | B B B | 130 | B | 120 B
13 | 110 120 | B | 110 | B B B | 120 | B
14 120 130 | 130 | 110 | 110 | 110 | 110 B | 110 | 110 | 120
15 | S 120 | 120 | 130 | B B | 120 120 B
| |
16 140 | 130 | 130 | 130 | 110 | 120 | 150 | 120 | B B | 120
17 ; j 130 130 B | 110 | 110 | 110 | 120 | 130 | 120
18 | B! Bl B! A A 130! B B
19 B | B | 150 130 | 120 | 40 110 | B B B B |
20 | B B | B | 120 | B B | 120 | 140 |
|
21 130 ; B | ‘ B B 110 A A B B B 1
22 | | ‘ | B B | 150 B B B B |
23 B B B B
24 . B B B | B| B B B B B
25 ‘ 130 | B B B | 130 = 120
|
| F |
2 . B | B B B 120 B | B | B | 140 140 | 130
27 | ‘; B B B B B | 140 130
28 | B | 150 120 | 130 120 | 120 | 130 | 130 | 140
__________________ S B LSS N B B— LR S
Mean value 130 120 | 130 . 120 | 110 ; 120 ; 120 110 | 120 120 | 120
Median value 130 | 130 ![ 130 | 130 | 120 | 130 | 120 | 120 | 120 L 120 | 120
| SR U RN I I U L 17 14
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lonospheric Data Lat. 69°~68°S
Long. 39°~35°E
I | T T E T
nonz o 41516 17 j 180 19 20 | 21 | 22| 23
R R | 130 | 140 | 150 | 150 | 150.| R | 150 | 130 C C C
B B | 120 | 120 | 120 B | 130 [180B | R | 130 ; 130 | 120 | 110
120 | 110 = 120 | 120 | 120 | 120 | 150 B B B B | 120 B
110 | 110 B B B | 120 B B B | B B B B
B | 120 B | 140 | 120 B | 130 B | 150 | B B B | 130
120 B B | 120 | 140 | 130 B | B | 130 130 130 130 | 140
C | 120 | 110 | 180B | 150 | 140 | 130 |170S | 180 130 . 130 | 110 | 110
120 | 110 | B B | 130 B B | 140 B | 140 140 | 130 | 110
120 B | 150 B B B | 150 ! 160 | 110 130 = 120 A | 120
120 | 120 | 120 B | 140 B | 120 B B | E E | 130 A
| |
110 | 110 | 110 A A | B B | 130 | 130 | 140 | 150 B
120 | 140 B B B | 150 B B | 140
B | 130 B B | 120 | 120 | 150 | 120 | 120 @ A |
130 | 150 | 120 | B 120, B, B | B | B | B | B B
B | B B | 110 B B | 130 B | 140 |
20 0110 | 110 | 110 | 110 | 130 A A A | 130 140 | 130
20 120 S B | 130 S | 140 Al A A A| A A
130 | 120 120 | 120 B | 140 | 140 | 150 A A A A A
B, B, B| B | B B | A | 10, A A A A
130 B B B B f B B 130 B 150 | 150 A | 140
i i
1 !
B B B | 120 | 160 | B | 110 | 150 | 120 A A A A
B B B B B B B B | B B 140 B B
B B B B B B B B B | 12 |
B | B B B | 140 ' 150 | B B B A Al 130
120 5 140 | 150 B B | B B B . B B B | B
30 120 110, B | B, B | B | . B B ., B . B
10 | A 120 B, B | B i B | B B BI| B B
120 120 | 120 | 110 | 120 | 130 B | B | B B B B
! | ! ! S
P B [ e e e e R ]
120 | 120 | 120 | 120 | 130 130 0 130 | 140 130 130 130 | 120 120
120 | 120 | 120 | 120 | 130 | 130 | 130 | 140 | 130 | 130 = 140 | 130 | 120
17 16 14 11 15 1 1 121 10 10 10 9 : 8 7
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Ionospheric Data

11

WO OwS

130

@]

120

130

110

130

120

QW Www

120
120
130

120
130

wOHE OB ®

12 13 14 15 16 17 18 | 19
|
120 G | 110 G G | 130 | 130 G
B G G | 130 120 G G | 130
G G ' G G G G | 140 @ 130
G B | B B | 150 | 150 | 110 | 130
G B G G | 140 | 140 | 120 | 160
|
B B . 140 G G B B | 180
G G | 15 . 130 | 120 | 120 G G
G B B | 130 B B G B
B G B B B | 160 G 120
G | 140 ’ B 130 B | 130 G | 100
G ¢ 110 . 100 i 110 B B | 130 | 140
G B B B 150 B! B G
G: B, B!l 140 G| G 140 | 140
110 | 120 | B 120 B B | B B
B B G B 150 | G B G
| i |
; o
G G G 110 160 130 ' 130 | 130
120 S B G G | s G | 120
G G | 110 B | 140 . 150 : 150 | 140
B B | B B B | 120 ' 150 | 140
B . B B B | B 130 | B
| |
B B . G | 160 | 160 | 140 | 160 | 130
B B B B B B B B
B B ! B B B B B | B
B . 160 . 150 . 130 140 = B B | B
G G B B B B B B
120 G B B B B B B
20 G | B B B | B B B
G | 130 130 G G '@ B B B
i
110 © 130 | 120 © 120 | 140 | 130 | 130 | 140
120 130 130 | 130 | 150 | 140 | 130 | 140
55 7 10 0 10 11 S

140
120
100

140
150
150

150
150
140

180

100
120
130
120
110

110

120
140
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Lat. 69°~68°S
Long. 39°~35°E
21 22 23

N —
C c | C
G | 140 | G
100 | 140 | 140
120 | 120 | 130°
130 110 = 120

I
140 | 150 | 150
140 . 120 | 120
H i
G | 140 | 110
140 120 | 130
G | 140 | 130
|
160 | 140 B
140 | 140 130
120 | 150 | 150:

. B | 100 B
130 | 110 120

G I G 1O

L 120 0 110 | 110

10 L 120 100

150 | 140 | 150
140 | 110 | 150

110 130 ¢ 110

. 160 B : B

120 140 120

L 120 | 140 | 140

i B B | 150

B B 10

I ¢ B B
B B | 150
130 | 120 | 130
140 | 140 = 130
18 21 22




